Intravitreal S100B Injection Triggers a Time-Dependent Microglia Response in a Pro-Inflammatory Manner in Retina and Optic Nerve.
S100B is a glial protein, which belongs to calcium-binding protein family. Alterations of S100B level were noted in various neurodegenerative diseases. In a new glaucoma-like animal model S100B was injected intravitreally, which led to neuronal degeneration in retina and optic nerve. The pathological mechanisms are still unknown. Therefore, S100B protein was intravitreally injected in rats. At days 14 and 21, retina, optic nerve, serum, and aqueous humor were investigated. S100B injection led to an increase of retinal NF-κB at day 14. Furthermore, higher IL-1β levels in retina, serum, and aqueous humor were measured. A co-localization of microglia and IL-1β was noted, which correlated with an increased microglia response in retina and optic nerve at day 14. At the same point in time, more apoptotic RGCs and a decline in RGC numbers were observed. At 21 days, this damage was still present, but no signal pathway activations were detectable anymore. Interestingly, macroglia were not affected at any point in time. We conclude that S100B activated the NF-κB signal pathway, which then regulated IL-1β production and release from microglia. A positive feedback loop of IL-1β likely stimulates microglia in a pro-inflammatory manner. These microglia probably induce apoptotic damage in retina and optic nerve. Meanwhile, the injected S100B protein was naturally degraded, which explains the resting state of the pro-inflammatory signal pathways with constant damage later on. The inhibition of S100B release or microglia response could potentially decrease the damage in degenerative diseases, like glaucoma.